Abstract. Invasive species are a global threat to biodiversity and the functioning of natural ecosystems. Here, we report on a two-year experiment aimed at elucidating the combined and relative effects of three key controls on plant invasions: propagule supply, soil nitrogen (N) availability, and herbivory by native insects. We focus on the exotic species Lespedeza cuneata, a Rank 1 invasive species. Propagule supply and soil N-availability interacted to control the density and foliar cover of L. cuneata. In low N plots, density and foliar cover of L. cuneata were higher in the propagule addition plots than in the plots to which propagules were not added. Surprisingly, this interaction was significant only when the abundance of herbivores was experimentally reduced. This experiment provides evidence that native insect herbivores mediate the interactive effects of propagule supply and resources on invasion by a widespread invasive plant species.
INTRODUCTION addition of limiting nutrients could have indirect
Invasive exotic plant species threaten native biodiversity and alter the structure and function of ecosystems (Mack et al. 2000) . As a result, identifying the factors that affect the establishment and spread of invasive species has emerged as a focal area of ecological research. The factors that determine whether a plant species will successfully establish and spread can be divided into three broad categories: resource availability, propagule supply, and ecological resistance (Lodge 1993 , Davis et al. 2000 . Levine et al. 2004. Lockwood et deleterious effects on the invader if native species are able to preempt resources, perhaps leading to competition for another limiting resource (e.g., light or water).
Propagule supply, the number of individuals introduced to a resident community, should also influence invasibility. Surprisingly, few experimental studies have addressed the role of propagule supply on plant invasions (but see Levine 2000 , Von Holle and Simberloff 2005 , Cadotte 2006 , Thomsen et al. 2006) . Though sites might differ substantially in their suitability to an al. 2005) .
Resource availability can alter invasion dynamics (e.g., Davis et al. 2000) . For example, some invasive plant species might be more efficient than native species at exploiting limiting resources (D'Antonio et a]. 1998, Suding et al. 2004) . Several studies have demonstrated that increases in the availability of soil resources, particularly nitrogen, promote invasions in grasslands (Hobbs and Atkins 1988 , Huenneke et al. 1990 , Milchunas and Lauenroth 1995 , Burke and Grime 1996 , Wedin and Tilman 1996 . The general idea is that nutrient addition acts to reduce the effects of competition by the native con~munity, thereby facilitating the success of the invader. If the addition of limiting nutrients enhances the success of the invading species, a potential feedback could occur that further enables the invader to outcompete native species. Alternatively, the invasive species, their susceptibility to invasion cannot be examined without accounting for differences in propagule supply rate (Rouget and Richardson 2003) .
The ecological resistance hypothesis posits that introduced plant species often fail to invade because strong interactions from members of the resident native community inhibit their establishment and spread (Elton 1958 , Maron and Vili 2001 , Levine et al. 2004 . Most tests of the ecological resistance hypothesis have focused on competition from resident plant species only (Levine et al. 2004) , despite the long-standing interest in how herbivory might regulate plant populations (Hairston et al. 1960 , Crawley 1983 , Louda et al. 1990 , Louda and Potvin 1995 . The few studies that have examined how herbivores might limit plant invasions (Levine et al. 2004, Rogers and ) have tended to focus on the "Enemy Release Hypothesis" (Keane and them in their native range, and that the impact of herbivores (presence of insects) in a crossed factorial enemies is greater on native species than on invasive design within an old field in east Tennessee. We species (Maron and Vila 2001, Keane and Crawley predicted that when resource availability is low, or 2002). As a result, the probability of higher population when the abundance of native insect herbivores is high, growth rates or establishment is greater for nonnative then the addition of propagules will have no effect on than native organisms. Though the Enemy Release invasions. In contrast, when resource availability is high, Hypotllesis is frequently tested (Agrawal et al. 2005) , or the abundance of herbivores is low, then addition of few studies have experimentally excluded native insect propagules will positively affect invasions. herbivores to test whether herbivory affects the establishment of invasive plant species (reviewed in Levine et MATERIALS AND METHODS al. 2004 and Parker et al. 2006) . For example, in the We established a field experiment in spring 2004 meta-analysis by Levine et a] . (2004), only 12 of 52 within a -1O-ha old field at Freels Bend at the Oak studies examined the effects of native herbivores in Ridge National Environmental Research Park (NERP) natural systems on the establishment and performance near Oak Ridge, Tennessee, USA (35'58' N, 84O17' W). of exotic plant species; of those 12, only two focused on The site was abandoned from agricultural use in 1943 herbivory by insects. Nevertheless, Levine et al. (2004) (2006) showed that native herbivores can decrease the moderately well drained and slightly acidic. Precipitaabundance of exotic plants in natural communities. tion is generally evenly distributed throughout the year Thus, ecological resistance by native herbivores appears with an annual mean of 1322 mm; the average July to be a potentially strong, but rarely examined, control maximum temperature is 31 -2°C and the average on plant invasions. January minimum temperature is 2.7OC. Dominant Resource availability, propagule supply, and herbiv-plant species at the site and in adjacent old fields include Ory by native insects Can interact to affect invasion Verbesina occiden~alis, V . virgi~~ica, Solidago a[tissimo, dynamics (Mitchell et al. 2006 ). supply and both abiotic and invasive species which are patchily distributed at low biotic factors might interact to limit invasions. In densities throughout the site and in adjacent fields. The particular, when the abiotic environment is completely site has been mowed every few years, typically in early unsuitable, or when ecological resistance by the native spring, for tile last several decades. community is high, no amount of propagule supply will m e focal species in this study is Lespedezo cuneata, a increase the probability of invasion success. However, as nonnative invasive leguminous shrub widely distributed the becomes suitable Or throughout the eastem United States. Lespedeza cuneata ecological resistance is reduced, the importance of was recently classified as a "Rank 1" (Severe Threat) propagule supply increases. ina ally, as rexmrces in-pest plant species by the Southeast Exotic Pest Plant crease to the point where other biotic or abiotic Council (information onjine),5 because it can constraints become limiting, the importance of propa-alter the composition and structure of communities of gule again declines (Foster 2001, Foster and .,tive old-field plants (Eddy and Moore 1998, Brandon 2004 ). This mode1, though, remains et 2004). Lespedera cuneuta occurs at the study site at little tested (Thomsen et al. 2006 Holle and site, ~h~~~f~~~, experimental plots were 3 m from one Simberloff 2005)~ how ecological resistance might another. we erected a 3-m tall fence encircling the site to On resource (Olff et 19971, or exclude deer. soil nitrogen (N) availability (at three whether nutrient can be so low that even levels), insect abundance (at two levels), and propagule high levels of propagule supply fail to lead to supply of L. cuneata (at two levels) were assigned to establishment. In this paper, we examine a suite of plots in a fully crossed, completely randomized design, predictions about the interactions among resource with six replicates of each unique treatment combination availability, propagule supply, and ecological resistance (3 x 2 x 2 X 6 = 72 plots). Availability of soil N was by native herbivores as controls on invasion by manipulated by (I) additions of N (supplied as urea Lespedeza cuneuta in an old-field ecosystem. We conducted a field experiment in which we manipulated fertilizer, at a rate of 10 g/m2 in May of 2004 and resource availability (levels of soil N), propagule supply (number of seeds), and ecological resistance by native February 2005), (2) additions of carbon (C; applied as sampling. However, we never detected this species on sucrose at a rate of 167 g C/m2 in May and again in L. cuneata. August each year), and (3) an unamended control. These rates are consistent with other studies investigating controls of N and C on population and community dynamics in grasslands and old fields (e.g., McLendon and Redente 1992, Siemann 1998 ). Application of sucrose, which is -46% C in a n~olecular form readily available to microbes, results in immobilization of plantavailable N in the soil solution. The addition of sucrose The use of insecticides in ecological studies has a number of potential limitations (Brown et al. 1987 , Crawley 1989 , Root 1996 , Carson and Root 2000 ); therefore, we used a pyrethroid insecticide because it is long-lived and shows low levels of phytotoxicity. Moreover, in 2005 we initiated a smallscale experiment to examine the effects of our insecticide on plant growth at the research site, and found no effect as a carbon source may have unintended consequences, of insecticide application on biomass, growth, or seed especially if it attracts generalist predators such as ants. production by L. cuneata (Caflisch 2006) . The applicaHowever, in extensive searching at the site, we rarely tion of this insecticide is equivalent to a watering level detected ants in any of the experimental plots (Lane 2006) .
Propagule supply treatments included (1) addition of seeds and (2) an unseeded control. kspedeza cuneata seeds were applied with a standard seed spreader (Handy Green 11, Scotts Miracle-Gro, Marysville, Ohio, USA) in May 2004 and 2005 at a rate of 1730 seeds/m2. This is the recommended seeding rate from the supplier (L. ctlneata is readily available for purchase as a cover plant). The fact that L. curzeata occurs patchily and at low densities at the site does not confound our results because the treatment effects were so large.
The abundance of native insect herbivores was manipulated at two levels: (1) the reduction of insects, and (2) an unmanipulated control (where insects were not reduced). We reduced insects using a combination of vacuum sampling and a permethrin insecticide (Hi-Yield Kill-A-Bug, Voluntary Purchasing Group, Bonham, Texas, USA) applied with a backpack sprayer at a rate of 0.23 ~j m ' every 2-3 weeks during the growing season in 2004 and 2005. Permethrin is a synthetic pyrethroidbased insectide that is widely used in ecological studies (e.g., Root 1996 , Lynch et al. 2006 , Schmitz 2006 . These treatments effectively reduced insect abundance. When we sampled the plots using a combination of sweepnetting, vacuum sampling, and visual scanning, insect abundance was, on average, four times lower (P < 0.0001) in the insect-reduced plots (6.6 t 0.7 insects, mean t SE) than in the control plots (28.4 t 2.0 insects; Lane 2006 ). This reduction is comparable to that attained in other studies that have reduced insect abundance to assess the effects of insects on plant communities (e.g., Mulder et al. 1999) . We identified all of the insects to the lowest taxonomic resolution (i.e., species in some cases, but morphospecies within families in most cases; Lane 2006) . Based on two years of observations at the field site, and detailed studies on plant-insect interactions conducted at the site, we are confident that herbivores were by far the most abundant trophic group (Lane 2006) . Moreover, most of the herbivores we encountered appeared to be generalists. Of the insect taxa that were most frequently detected in the insect-reduced plots, only one was an herbivore; this was an aphid that was difficult for us to remove or reduce using the insecticide treatment and vacuum two orders of magnitude lower than the average rainfall received at the site for the same period so it should not lead to a systematic watering bias or confounding factor. There should also be no "fertilization effect" associated with the application of this insecticide. The availability of NO3-N and NH4-N in the soil solution did not differ between plots to which we applied insecticide and control plots (t tests; P > 0.45 in all cases).
In October of 2004 and 2005 (i.e., near the end of the growing season in each year), we estimated foliar cover of each plant species, including L. cuneata, within each plot using a modified Braun-Blanquet cover class scale. We also estimated the density of L. cuneata in each plot by establishing a 0.5-m2 quadrat at a random location within each plot and counting all individuals of L. cuneata within the quadrat. We estimated aboveground biomass of L. cuneata, and all other plant species combined, by clipping all individuals at ground level; plant samples were dried at 50°C for 36 hours and then weighed.
In each year, we monitored soil volumetric water content (VWC, %) to 20-cm depth approximately monthly during the growing season of each year by sampling calibrated time-domain reflectometry probes (TDR; TDR 100, Campbell Scientific, Logan, Utah, USA) permanently installed at two random locations within each plot. We also determined availability of light (photosynthetic photon flux density, PPFD; p o l per square meter per second) below the plant canopy (as percentage of PPFD at the top of the canopy), four times during the 2004 and 2005 growing seasons at three random locations within each plot using a handheld line integrating ceptometer (AccuPAR, Decagon Devices, Pullman, Washington, USA) coupled to a quantum sensor that obtained concurrent measurements of PPFD at the top of the canopy.
We used mixed-bed ion-exchange resin bags (H-OH form, number R231-500, Fisher Scientific International, Pittsburgh, Pennsylvania, USA) at 5-cm soil depth at two locations in each plot to assess temporal patterns of availability of NO3-N and NH4-N in the soil solution. Resin bags were placed in the plots each year in May and removed in September. Resins were air-dried and composited within plot; equal masses of resin were (Keeney and Nelson 1982) prior to analysis for concentration of NO3-and NH4+ using an autoanalyzer (Lachat Quikchem 8000, Hach, Loveland, Ohio, USA). In a companion study, Caflisch (2006) examined the effect of herbivore reduction on the growth and survival of L. cuneata. Thirty 8-L pots were filled with a 1:l mixture of Premier Pro-Mix BX potting soil (Premier Horticulture, Quakertown, Pennsylvania, USA) and Nature's Helper Water Saver Soil Conditioner (Smith Garden Products, Cumming, Georgia, USA), and were buried flush with the ground. In May 2005, each pot was planted with 10 individual L. cuneata seedlings. Half of the pots received insecticide application (as described previously), and the other half were retained as a control. In October 2005, near the end of the growing season, foliar damage was scored on a scale of one to 10; damage scores reflected a combination of the proportion of damaged leaves and the approximate mean severity of the damage to the leaves, independent of plant height or total number of leaves. A score of one indicated an apparently undamaged plant, and a score of 10 indicated a bare (but living) stem. Dead plants were not given a damage score, even if aboveground tissue was still present. Individual plant shoot length and the number of surviving plants per pot were recorded as measures of performance.
Statistical analyses
We analyzed the density, biomass, and cover of L. cuneata separately for the main and interactive fixed effects of N availability, propagule supply, and ecological resistance by insects with separate three-way analysis of variance (ANOVA) models for both 2004 and 2005 . Because of occasional three-way interactions among the factors, we also used separate two-way ANOVA models for each level of the insect reduction treatment to examine main and interactive effects of N availability and propagule supply.
We analyzed the environmental variables soil VWC and availability of light of the resident community for main and interactive fixed effects of the three treatments, with sampling date as the repeated measure, using separate repeated-measures multivariate ANOVA models (MANOVAR; Pillai's Trace in SAS procedure GLM; SAS Institute 1999). Availability of NO3-N, NH4-N, and total N (NO3-N + NH4-N) in the soil solution were analyzed with separate three-way ANOVA models. When second-order interactions were significant, we reanalyzed the data by insect reduction treatment.
For the the companion study designed to determine the effect of insect reduction on L. cuizeata performance, we analyzed herbivory, shoot length, and survivorship of L. cuneata using separate t tests. All data were tested for normality with the Shapiro-Wilk W statistic. Data that did not meet these assumptions were log-transformed or arcsine square-root transformed before analysis as appropriate to meet the assumptions of the analyses. Non-transformed data are presented for ease of interpretation. We used Tukey post hoc tests to compare levels within factors for significant ( P < 0. Propagule supply, nutrient availability, and ecological resistance by insects interacted to affect foliar cover of L. cuneata (insect X propagule X nutrient interaction, F2,60 = 4.75, P = 0.01, Table 1 ). When insects were reduced, addition of propagules increased cover of L. cuneata about sevenfold in C-addition plots, but not in control or N-addition plots (propagule x nutrient interaction; F2,60 = 4.62, P = 0.02, Fig. 1 ). The interaction among propagule supply, nutrient availability, and ecological resistance by insects on density of L. cuneata was not significant (F2,6() = 1.95, P = 0.15, Table  1 ). However, when insects were present, there were independent, but not interactive, effects of nutrient addition (F2,~, = 6.03, P = 0.006) and propagules (F1,3, = 3.80, P = 0.06) on density (Fig. I) . When insects were reduced, addition of propagules increased the density of L. cuneata about threefold in C-addition plots, but not in control or N-addition plots (nutrient X propagule, F2,~, = 9.85, P = 0.0005). Propagules were added at a rate of 1730 seeds.m-2.yr-'. Nutrient treatments included additions of N (supplied as urea fertilizer, at a rate of 10 g/m2), additions of carbon (C; applied as sucrose at a rate of 167 g c/m2), and an unamended control. The panels on the left represent the 36 plots from which insects were not reduced, and the panels on the right represent the 36 plots from which insects were reduced. In each of the panels, the gray bars indicate the response (mean + SE) of the plots to which propagules were not added, and the black bars indicate the response (mean + SE) of the plots to which propagules were added. Different letters above bars indicate means that are statistically different from one another (Tukey's hsd, P < 0.05).
Biomass of L. cuneata did not differ among treatments (Table 1) . When we explored further the interactive effects of propagule supply and nutrient availability using reduced model two-way analyses, neither propagule supply, resource addition, nor their interaction was significant.
Total aboveground biomass of all plant species other than L. cuneata did not differ among the treatments (P > 0.09). Light available below the plant canopy (percentage) in May was lower in N plots than in control or C plots, although availability of light below the canopy did not differ substantially between treatments later in the growing season (date x nutrient interaction, P < 0.001, Fig. 2 ). Soil volumetric water content (VWC, %) was generally lower in plots that received N than in plots that received C throughout the growing season (date x nutrient interaction, P = 0.04; Fig. 3) .
In 2004, total N (NO3-N +NH4-N) in the soil solution was five times greater in the N plots, and three times lower in the C plots, than in the control plots ( P < 0.0001). Additions of urea increased both NO3-N and NH4-N ( P < 0.0001), whereas additions of C decreased NO3-N (P < 0.0001) but not NH4-N (P = 0.50). In 2005, total N in the soil solution was two times greater in the N plots, and six times lower in the C plots, than in the control plots ( P < 0.0001). Additions of urea increased both NO3-N and NH4-N ( P < 0.0001), whereas additions of C decreased NOyN (P < 0.0001) but not NH4-N ( P = 0.50).
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Nitrogen impact of herbivores on plant species (e.g., Maschinski and Whitham 1989, Siemann and Rogers 2003) , and perhaps such site-specific effects also occur in our system. A more likely explanation is that the quality of L. cuneata leaf tissue relative to the rest of the plant comn~unity is even greater in the low N plots, thus making L. cuneata an even more likely target for selective herbivory.
Second, because we applied a broad-base insecticide, several trophic levels of arthropods could have been affected. For example, in plots where insecticide was not applied, herbivores may have relied on L. cuneata seedlings in the understory to escape top predators and parasitoids in the overstory (Schmitz 2004) . Our insect surveys at the site (Lane 2006) suggest that herbivores are the most abundant insect trophic group, and that herbivores are greatly reduced by the application of the insecticide. Third, it is possible that the insecticide affected non-arthropod herbivores, such as snails or Sampling period rodents, both of which can have important effects on interaction among insects, propagule supply, and resource availability? For generalist, native insect
In the companion study, insecticide application did not affect shoot length (F1,28 = 0.23, P = 0.63) or survivorship (F1,28 = 0.33, P = 0.57) of L. cuneata.
Ecological resistance is conjerred by insecr herbivores
Our results from the manipulative field experiment highlight the key role that insect herbivores may play in shaping plant communities (Olff and Ritchie 1998 ) and plant invasions (Kuijper et al. 2004 , Levine et al. 2004 . Our results indicate that the presence of insect herbivores mediates the interactive effects of propagule supply and nutrient availability on this particular plant species.
Insects may limit the establishment and early success of L. cuneata, and hence patterns of invasion, in several ways. First, native insect herbivores may attack L. cuneata seedlings and limit recruitment, though it is unclear which life history stage of L. cuneata (i.e., seeds vs. seedlings) may have been affected by the presence of insects. Because legumes are often more nitrogen-rich than nonlegun~es, they may experience higher rates of herbivory (Knops et al. 2000) . Ritchie and Tilman (1995) , for example, showed that the abundance of legumes increased dramatically when herbivores were excluded. However, our results indicate that the effect of insects seems to matter only in nutrient poor (i.e., Caddition and ambient) plots, counter to the prediction that herbivory should be more important in nutrient-rich sites (Grover 1995 , Kuijper et al. 2004 . Other studies have shown that site characteristics, especially those associated with low productivity, can influence the herbivores to regulate an invasion, they must attack plants that often occur at high densities (Root 1973) . In our system, this occurs only in the C-addition and ambient plots in which propagules were added. It could also be that the influence of insects on L. cuneata is strongest in the C-addition and control plots because the quality of the other plant species might be considerably lower than L. cuneata in these treatments. Thus, the counterintuitive interpretation is that herbivory by Brandon et al. 2004 ). As such, in the control and Cnative insects matters only when the density of the addition plots, L. cuneata may have been at a invader is high (i.e., when propagules are added) and the competitive advantage, whereas in the N-addition plots, quality of host plants in the resident community is low it may have been at a competitive disadvantage. (i.e., in C-addition or ambient plots). This interpretation has some parallels to the conceptual model proposed by Tlze effect of'propagule supply niatters D'Antonio and colleagues (D'Antonio et al. 2001 , only in suitable lzabitats Thomsen et al. 2006) in that a certain threshold of Several recent studies have shown that recruitment propagule supply has to be met before ecological limitation may be more important than competitive resistance (in our case herbivory by native insects) interactions or escape from natural enemies in deteraffects this invasive species. In this system, the threshold mining invasion dynamics and the composition of plant for control by insects might be sufficient food to support communities (D'Antonio et al. 2001 , Siemann and a collection of herbivores. The companion experiment Rogers 2003 , Gross et al. 2005 , Von Holle and which examined the effects of insect reduction on the Simberloff 2005). In our study, we found that the growth and survivorship of L. cuneata found no density and cover of L. cuneata were greater in seeded treatment effects (Caflisch 2006) . This agrees with the than unseeded plots (when availability of N was results of the larger experiment because our data suggest relatively low). This result is not that surprising: more herbivores limit L. cuneata only when it is a high quality individuals being released into a community should resource (in low N plots). In the companion experiment, buffer the population from potential demographic it was the only resource available to herbivores. accidents or marginal environments (Lockwood et al. Our interpretation contrasts almost exactly an earlier 2005). What is somewhat surprising, though, is that the proposition for when herbivores might limit invasions addition of propagules did not seem to influence the (Maron and Vila 2001) . Maron and Vila (2001) establishment of L. cuneata in high nitrogen environsuggested that generalist herbivores might limit plant ments. This suggests that the effect of propagule supply, invasions only when the density of the exotic plant is below some critical density. But when density rises above some minimum threshold, perhaps because of increased propagule supply, herbivores no longer limit the invasion. Future experiments should focus on determining whether ecological resistance by insect herbivores limits invasions, and under gradients of propagule supply.
Nitrogen addition indirectly limits tlzis invasion
There are several reasons why there might not be direct effects of nutrients on L. cuneata establishment and early success. First, the effect of nutrient addition might act indirectly to limit L. cuneata. For example, availability of light below the canopy was greater in Caddition and ambient plots than in N plots early in the growing season, when emerging seedlings might be lightlimited. This hypothesis is supported by a companion greenhouse experiment, which showed that survivorship of L. cuneata seedlings increased as availability of light increased (J. F. Weltzin et al., unpublished data). Further, soil moisture was typically greater in plots with C additions than in plots with N additions; in the absence of herbivores, this soil moisture differential could favor L. cuneata in plots with C addition.
Second, several studies have shown how increased N addition might actually promote invasions (e.g., Davis and Pelsor 2001) , or that increased C might hinder invasions (Ridenour and Callaway 2001) . Addition of N might not promote invasion by L. cuneata for the simple reason that L. cuneata is a legume capable of atmospheric N fixation. Moreover, previous studies have at least for this species, matters only in relatively low N environments, whereas high N environments may be unsuitable for establishment of L. cuneata, regardless of propagule supply. Indeed, the abundance of a plant species (whether native or nonnative) in a local community is likely regulated by both propagule supply and subsequent success of seedlings: individuals first have to reach a suitable habitat, then persist once there (Levine 2000 , D'Antonio et al. 2001 ). This dual requirement suggests that both propagule supply and the conditions in the recipient community interact to drive invasions; other studies have reached similar conclusions (e.g., Grime 1979 , Huston 1999 , Zobel et al. 2000 , D'Antonio et al. 2001 . For example, two recent studies (Foster 2001, Foster and Dickson 2004) showed that the role of propagule supply in structuring native plant communities declined as habitat productivity increased. Our findings are in general accord with theirs in that increased propagule supply was most important at low and ambient resource availability, and least important at high resource levels. Siemann and Rogers (2003) , who worked at spatial scales much larger than ours, showed that higher levels of propagule supply increased the probability of establishment, and that the effect of propagule supply varied among habitats. Taken together, these results suggest that the role of propagule supply in plant communities generally, and plant invasions specifically, can be mediated by other factors.
Conclusions
In conclusion, it is clear that many mechanisms are involved in controlling the spread of invasive plant found that addition of N can lower the competitive species, and, more generally, the assembly of plant advantage of legumes (Ritchie and Tilman 1995, communities . The results from this experiment provide evidence that native insect herbivores mediate the interactive effects of propagule supply and resources on invasion by a widespread invasive plant species. Much of the initial research on biological invasions aimed to identify "the" factor that regulates biological invasions (e.g., Drake et al. 1989) . Even today, arguments about the importance of ecological resistance (deRivera et al. 2005) , resources (Davis and Pelsor 2001 , Stevens and Carson 2002 , Gross et al. 2005 , Walker et al. 2005 , and propagule supply (Levine 2000 , Foster 2001 tend to ignore the likelihood that resources, ecological resistance, and propagule supply act together to determine invasibility. In contrast, our work and a growing number of recent studies highlight how multiple interacting factors shape the dynamics of plant invasions (e.g., Maron and Vila 2001 , Scherber et al. 2003 , Siemann and Rogers 2003 , Kellogg and Bridgham 2004 , DeWalt et al. 2004 , Gross et al. 2005 , Von Holle and Simberloff 2005 , Lambrinos 2006 , Mitchell et al. 2006 , Thomsen et al. 2006 . Understanding the ecological circumstances under which particular factors regulate invasions, or how such factors interact, could help predict the spread and potential impact of invasive plant species in natural ecosystems.
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